Prognostic Factors of Fournier's Gangrene in the Elderly: Experiences of a Medical Center in Southern Taiwan  by Kuo, Chien-Feng et al.
ilable at ScienceDirect
International Journal of Gerontology 10 (2016) 151e155Contents lists avaInternational Journal of Gerontology
journal homepage: www.i jge-onl ine.comOriginal ArticlePrognostic Factors of Fournier's Gangrene in the Elderly: Experiences
of a Medical Center in Southern Taiwan*
Chien-Feng Kuo 1, Chon-Fu Lio 2, Chin Chen 2, Wei-Han Huang 3, Hui-Ping Ho 2,
Jyh-Seng Wang 4 *, Shin-Yi Tsai 2, 5 *
1 Division of Infectious Disease, Department of Medicine, MacKay Memorial Hospital, 2 Department of Laboratory Medicine, MacKay Memorial Hospital,
Taipei, 3 Department of Laboratory Medicine, Division of Clinical Pathology, Buddhist Tzu Chi General Hospital, Hualien, 4 Department of Pathology of
Laboratory Medicine, Kaohsiung Veterans General Hospital, Kaohsiung, Taiwan, 5 Department of Health Policy and Management, Bloomberg School of
Public Health, Johns Hopkins University, Baltimore, MD, USAa r t i c l e i n f o
Article history:
Received 26 February 2016
Received in revised form
9 March 2016
Accepted 11 March 2016
Available online 21 August 2016
Keywords:
elderly,
Fournier's gangrene,
prognosis* Conﬂicts of interest: The authors declare that th
regarding the publication of this paper.
* Correspondence to: Dr. Shin-Yi Tsai, Departme
MacKay Memorial Hospital, Number 92, Section
Zhongshan District, Taipei City, Taiwan. Dr. Jyh-S
Pathology of Laboratory Medicine, Kaohsiung Vetera
386, Dazhong 1st Road, Zuoying District, Kaohsiung,
E-mail addresses: jswang@vghks.gov.tw (J.-S
(S.-Y. Tsai).
http://dx.doi.org/10.1016/j.ijge.2016.03.008
1873-9598/Copyright © 2016, Taiwan Society of Geria
BY-NC-ND license (http://creativecommons.org/licenss u m m a r y
Background: Prognoses of Fournier's gangrene in the elderly are rarely discussed. This study aims to
investigate the clinical characteristics and prognosis of Fournier's gangrene in a series of elderly patients
in Taiwan.
Methods: The medical records of 90 patients with Fournier's gangrene were reviewed between January
01, 1995 and December 31, 2009. Univariate and logistic regression analyses were used to analyze the
data.
Results: Among 90 patients (83 males and 7 females) with a mean age of 76.4 years, 78.9% were alive and
21.1% died. The mean duration of hospitalization was 32.14 days. Diabetes mellitus (50%) was the leading
predisposing factor. Escherichia coli, Klebsiella pneumoniae, and Proteus spp. were the three most common
isolated pathogens. In total, 296 operations and 244 debridements were performed. Signiﬁcant variables
related to mortality in the univariate analysis were a serum albumin level of < 2.5, sepsis, infection with
Proteus spp., polymicrobial wound infection, bacteremia, acute renal failure, septic shock, and respiratory
failure requiring intubation. The logistic regression analysis showed that the mortality rate in patients
with individual factors, including polymicrobial wound infection, fewer operations (< 3), acute renal
failure, and respiratory failure requiring intubation, was higher than that in those without those factors.
Conclusion: The core principles to manage Fournier's gangrene in geriatric patients are early diagnoses,
aggressive resuscitations, use of broad-spectrum antibiotics, and prompt and repeated surgical inter-
vention. Medical teams can save their lives by applying aggressive treatment with longer hospitalization.
Copyright © 2016, Taiwan Society of Geriatric Emergency & Critical Care Medicine. Published by Elsevier
Taiwan LLC. This is an open access article under the CC BY-NC-ND license (http://creativecommons.org/
licenses/by-nc-nd/4.0/).1. Introduction
Necrotizing fasciitis, known as Fournier's gangrene (FG), in-
volves the genital, perianal, and perineal regions; it was ﬁrst re-
ported by Baurienne in 17641. Jean Alfred Fournier2 (1832e1914), aere is no conﬂict of interest
nt of Laboratory Medicine,
2, Zhongshan North Road,
eng Wang, Department of
ns General Hospital, Number
Taiwan.
. Wang), stsai22@jhu.edu
tric Emergency & Critical Care Med
es/by-nc-nd/4.0/).French dermatologist and venereologist, provided this infectious
disease its eponymous name in 1883. His original report included
ﬁve young and healthy males with fulminant gangrene of the penis
and scrotum, and focused on the abrupt onset of this disease in the
absence of a clear cause. Since then, many reports have described
the features of this disease.
FG can affect individuals of both sexes and all ages1. Some un-
derlying conditions such as diabetes mellitus (DM), alcoholism,
uremia, malignancy, and neurological deﬁcit are believed to pre-
dispose individuals to FG1,3. Although the initial description
emphasized the lack of a known cause, some pathological processes
that cause this disease have been identiﬁed by diligent in-
vestigations. These processes include anorectal, genitourinary, and
cutaneous infections4.icine. Published by Elsevier Taiwan LLC. This is an open access article under the CC
Table 2
Hospital days and underlying diseases in 90 elderly patients with Fournier's
gangrene.
Survivor (N ¼ 71) Nonsurvivor (N ¼ 19) p
Hospital stay 35.08 (± 27.10) 21.16 (± 21.97) 0.039
DM 35 10 0.796
HTN 31 5 0.177
C.-F. Kuo et al.152Administration of appropriate broad-spectrum antibiotics,
aggressive debridements, and ﬂuid resuscitation form themainstay
of treatment for FG to save patients' lives. However, the mortality
rate is still high in such cases, ranging from 0% to 88%5. FG remains a
great challenge to clinical physicians, despite the progress in
medicine by leaps and bounds.
The elderly population is growing rapidly. In Taiwan, elderly
individuals (age > 65 years) constituted 9.6% of the population in
20076. By the year 2020, such individuals are estimated to account
for > 14% of the Taiwanese population6. However, little is reported
on this subject7. Here, we report on a large scale the prevalence of
FG in the elderly. The aim of this study was to investigate clinical
characteristics and prognosis of FG in 90 elderly patients at a
medical center in southern Taiwan.
2. Materials and methods
We retrospectively reviewed the medical records of 90 consec-
utive elderly patients diagnosed with FG from January 01, 1995 to
December 31, 2009 at the Kaohsiung Veterans General Hospital, a
1000-bed-capacity teaching hospital and medical center in south-
ern Taiwan. The diagnosis of FG was made on the basis of the In-
ternational Classiﬁcation of Diseases 9 codes. If a historical or
physical examination ﬁnding was not noted in the medical record,
it was classiﬁed as “missing.” The study was approved by the
Institutional Review Board of Kaohsiung Veterans General Hospital.
The number of operations was deﬁned as the number of times a
patient entered operating rooms. Thus, a single type of operation
may be classiﬁed as receiving surgical procedures more than once.
Means and standard deviations were calculated for continuous
variables, and median values were determined for discrete vari-
ables. Binary logistic regression analysis was used to determine the
prognostic factors of FG. Odds ratios (ORs) were calculated using
the logistic regression method. All variables were included in the
forward stepwise procedure. Two-sided p values of < 0.05 were
considered statistically signiﬁcant. Statistical analyses were per-
formed using SPSS 17.0 software for Windows (SPSS Inc., Chicago,
IL, USA).
3. Results
3.1. Age and sex
In all, 83 males and seven females were recruited in this study.
The male to female ratio was 11.86:1. The mean age of the patients
was 76.4 (± 5.46) years (range, 65e92 years). The mean duration of
hospitalization was 32.14 (± 26.60) days (range, 2e175 days).
Nineteen patients (16 males and 3 females) died during this study;
the overall mortality was 21.1%. Five patients developed FG after
admission and three were referred from local hospitals. Sex was
statistically insigniﬁcant (p ¼ 0.159). The mean duration of hospital
stay of the survivors is 35.08 (± 27.10) days (range, 3e175 days) and
that of the nonsurvivors is 21.16 (± 21.97) days (range, 2e73 days).
Longer hospitalizationwas signiﬁcantly related to a lowermortality
rate (p ¼ 0.039; Table 1).Table 1
Etiologies in 90 elderly patients with Fournier's gangrene.
Survivor
(N ¼ 71)
Nonsurvivor
(N ¼ 19)
p
Colorectal origin 35 3 0.043
Urological origin 28 10 0.304
Dermatological origin 7 5 0.071
Unknown 6 1 N/A
N/A ¼ not available.3.2. Underlying diseases
Table 1 reveals the underlying diseases in our study. Some pa-
tients with FG in this study had systemic diseases, which included
DM in 45 patients (50%), hypertension in 36 patients (40%), liver
cirrhosis in ﬁve patients (5.6%), uremia in two patients (2.2%),
chronic renal insufﬁciency in 12 patients (13.3%), malignancy in 10
patients (11.1%), chronic obstructive pulmonary disease in 12 pa-
tients (13.3%), coronary artery disease in eight patients (8.9%), and
old cerebrovascular accident or spinal cord injury in 14 patients
(15.6%). Only one patient had no underlying disease. Albumin level
was measured in 65 patients. The mean albumin level was 2.36 (±
0.60) (range, 1.0e3.9). A serum albumin level of < 2.5 was signiﬁ-
cantly related to prognosis (p ¼ 0.017).
3.3. Etiology
As shown in Table 2, the origin of infection was urological in 38
cases (42.2%), colorectal in 38 cases (42.2%), and dermatological in
12 cases (13.3%); ﬁve patients had two etiologies (urological and
colorectal in 4 cases, and urological and dermatological in 1 case).
In seven patients (7.8%), the origin of infection was unknown
(Table 2). Ten patients developed FG from iatrogenic or post-
operative complications, including urethral stricture following
status post (s/p) transurethral resection of the prostate (1 patient),
s/p hemorrhoidectomy (1 patient), s/p Foley indwelling (1 patient),
inguinal hernia s/p hernia repair (1 patient), prostate cancer s/p
radiotherapy (1 patient), s/p cystoscopy (1 patient), s/p total hip
replacement (1 patient), s/p enema (1 patient), and perianal ab-
scess s/p debridement (2 patients).
3.4. Microbiology
Of the 90 patients with FG, 51 had sepsis, and bacterial culture
was performed when pus or necrotic tissue were obtained from
surgery or bedside debridement. Antibiotic susceptibility testing
was performed after the culture result yielded a positive result. To
avoid colonization and contamination, only the ﬁrst sample was
used for statistical analysis. The frequency of isolated bacterial or-
ganisms were as follows: Escherichia coli (n ¼ 19, 21.1%), Klebsiella
pneumoniae (n¼ 16,17.8%), Proteus spp. (n¼ 11,12.2%), Enterococcus
spp. (n ¼ 10, 11.1%), Streptococcus spp. (n ¼ 9, 10%), anaerobic spe-
cies (n ¼ 9, 10%), Pseudomonas aeruginosa (n ¼ 6, 6.7%), and
methicillin-susceptible Staphylococcus aureus (n ¼ 5, 5.6%). Of the
51 patients, 34 had polymicrobial infections. Eleven patients had
bacteremia (7 cases were monomicrobial and 4 cases were poly-
microbial). Sepsis, Proteus spp., polymicrobial infection, andLiver cirrhosis 2 3 0.05
Uremia 2 0 0.271
CRI 9 3 0.723
Malignancy 8 2 0.927
COPD 8 4 0.273
CAD 6 2 0.778
Old CVA 9 4 0.361
Hypoalbuminemia 25 14 0.017
CAD ¼ coronary artery disease; COPD ¼ chronic obstructive pulmonary disease;
CRI ¼ chronic renal insufﬁciency; CVA ¼ cerebrovascular accident; DM ¼ diabetes
mellitus; HTN ¼ hypertension.
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p ¼ 0.045, p ¼ 0.007, and p ¼ 0.026, respectively; Table 3).
3.5. Medical treatment and surgical management
All patients received broad-spectrum antibiotics and aggressive
ﬂuid resuscitation at admission. The basic treatment for FG is sur-
gery; therefore, all but three patients received surgical manage-
ment. The patients who did not undergo operations were
hemodynamically unstable, and thus not suitable for surgical
management. The average time duration between the emergency
department or outpatient department assessment and surgical
management was 3.66 (± 9.70) days (range, 0e76 days).
When necessary, patients received repeated debridements. The
total number of operations was 296. The average number of oper-
ations was 3.29 (± 2.13; range, 0e11). In all, 244 debridements were
performed. The mean debridement number was 2.71 (± 1.68;
range, 0e7). A greater number of operations (operation  3;
p ¼ 0.029) and aggressive debridements (debridement  3;
p ¼ 0.005) were signiﬁcantly related to prognosis (Table 4).
Exploratory laparotomy was performed in two patients to
determine the focus of infection. One patient received hyperbaric
oxygen therapy.Table 3
Bacteriology in 90 elderly patients with Fournier's gangrene.
Survivor
(N ¼ 71)
Nonsurvivor
(N ¼ 19)
p
Sepsis 33 18 0.004
Escherichia coli 12 7 0.065
Klebsiella pneumoniae 14 2 0.36
Proteus spp. 6 5 0.045
Enterococcus spp. 8 2 0.927
Streptococcus spp. 7 2 0.931
Anaerobic species 8 1 0.45
Pseudomonas aeruginosa 5 1 0.783
MSSA 3 2 0.303
Bacteremia 6 5 0.026
MSSA ¼ methicillin-susceptible Staphylococcus aureus.
Table 4
Number of debridement and operation in 90 elderly patients with Fournier's
gangrene.
Survivor
(N ¼ 71)
Nonsurvivor
(N ¼ 19)
p
No. of operation
0 0 3
1 6 7
2 22 3
3 9 3
4 13 1
5 12 1
6 4 0
7 2 0
8 1 0
9 1 0
10 1 0
11 0 1
Operation  3 43 6 0.029
No. of debridement
0 3 4
1 10 10
2 19 2
3 12 1
4 12 1
5 10 1
6 3 0
7 2 0
Debridement  3 39 3 0.0053.6. Fecal and urinary diversion and reconstruction
To prevent fecal and urine contamination in wounds and to
enhance wound care, the following procedures were used for fecal
and urinary diversion: colostomy (31 patients), ileostomy (1 pa-
tient), and cystostomy (21 patients). Patients received colostomy
and cystostomy either concurrently or sequentially. Five patients
underwent orchiectomy.
Massive skin and soft tissue defects that involved the external
genitalia, perineum, buttocks, both the thighs, and abdominal walls
can occur after debridement; thus, reconstructive surgery may be
necessary. For wound healing, primary closurewas performed in 32
patients, ﬂaps were used in 10 patients, split-thickness skin grafts
were used in seven patients, and ﬂaps plus split-thickness skin
grafts were used in three patients.
3.7. Complications
FG is a fulminant infection and can cause serious complications.
Admission to the intensive care unit may be necessary for close
observation and better care. Twenty-nine patients were not
admitted to the intensive care unit. Respiratory failure requiring
intubation was noted in 27 patients, acute renal failure in 16 pa-
tients, septic shock in 11 patients, pneumonia in seven patients,
hepatic failure in one patient, disseminated intravascular coagula-
tion in one patient, and nosocomial bacteremia in one patient.
Acute renal failure, respiratory failure requiring intubation, and
septic shock were signiﬁcantly related to mortality (p ¼ 0.003,
p ¼ 0.001, and p < 0.001, respectively; Table 5).
3.8. Outcome events
High mortality rates were found for the following conditions in
univariate analysis: serum albumin level of < 2.5 (p ¼ 0.017), sepsis
(p ¼ 0.004), infection with Proteus spp. (p ¼ 0.045), polymicrobial
wound infection (p ¼ 0.007), bacteremia (p ¼ 0.026), acute renal
failure (p¼ 0.001), septic shock (p¼<0.001), and respiratory failure
requiring intubation (p ¼ 0.003). By contrast, a longer hospitaliza-
tion duration (p¼ 0.039), aggressive debridements (p¼ 0.005), and
more operations (p ¼ 0.029) appear to reduce the mortality rate.
Polymicrobial wound infection (p ¼ 0.02, OR ¼ 5.597), fewer op-
erations (p ¼ 0.004, OR ¼ 15.133), acute renal failure (p ¼ 0.006,
OR ¼ 15.017), and respiratory failure requiring intubation
(p¼ 0.006, OR¼ 1.126) were the factors affecting the mortality rate
in the logistic regression analysis (Table 6).
4. Discussion
The overall reported mortality rate for FG is 0e88%5. Several
studies on FG have shown that the mortality rates were higher inTable 5
Complications in 90 elderly patients with Fournier's gangrene.
Survivor
(N ¼ 71)
Nonsurvivor
(N ¼ 19)
p
Admission to ICU 12 17 0.06
Respiratory failure þ intubation 10 17 0.003
Acute renal failure 5 8 0.001
Septic shock 2 9 < 0.001
Pneumonia 5 2 0.617
Hepatic failure 0 1 N/A
DIC 0 1 N/A
Nosocomial bacteremia 0 1 N/A
DIC ¼ disseminated intravascular coagulation; ICU ¼ intensive care unit; N/A ¼ not
available.
Table 6
Multiple logistic regression for independent variables associated with mortality.
Factor OR 95% CI p
Polymicrobial wound infection 5.597 1.308 23.943 0.02
Fewer operations (< 3) 15.133 2.405 95.215 0.004
Acute renal failure 15.017 2.208 102.149 0.006
Respiratory failure requiring intubation 1.126 1.035 1.226 0.006
CI ¼ conﬁdence interval; OR ¼ odds ratio.
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series was 21.1%. The mortality rate in our study is not higher than
other populations in other studies.
FG is a synergistic necrotizing fasciitis that involves the perineal,
perianal, and genital regions, and is truly a surgical emergency11. It
is caused by microthrombosis of the small subcutaneous vessels
that subsequently manifests as gangrene of the underlying skin.
The vital parts of successful treatment are early recognition, and
urgent and aggressive debridement of all necrotic tissues. Patients
were usually hospitalized for longer durations. In our series, longer
hospitalization was analyzed to be a better prognosis. Some pos-
sibilities may exist for this phenomenon. One is that nonsurvivors
were too sick to live longer. Another is that patients requiring a
longer duration of hospitalization may tolerate more medical and
surgical interventions, and thus their treatment and management
may require more time. Previous studies have also shown that
survivors had longer hospitalization durations than nonsurvivors12.
Efforts should be made to determine the underlying patho-
logical processes that cause FG. The colorectal region, genitouri-
nary tract, and local skin were the major origins of infection13,14.
Cases with an unknown origin have decreased in recent years due
to greater knowledge of the disease and improvements in diag-
nosis4. The percentage of different causes reported in our series is
similar to those reported in other studies. It is worth mentioning
that 10 cases of FG in our study were caused by iatrogenic pro-
cedures, as reported in some previous studies15. Clinicians should
be careful of this complication and avoid exposing patients to this
critical condition. Some studies stated that cases with a urological
origin had better outcomes than those with an anorectal source
due to better recognition16,17; however, this phenomenon was not
noted in our series.
Various underlying conditions such as DM, alcoholism, malig-
nancy, immunocompromised status, and liver and kidney disease
are highly correlated to FG. In several studies, DM was the most
common comorbidity, ranging from 32% to 70%14,18,19. Some authors
believed that the coexistence of DM was correlated with poor
outcome but others did not2,16,17. DM was the most prevalent un-
derlying disease in our series and was found in 50% of our patients;
however, liver cirrhosis, but not DM, seemed to affect prognosis. The
same observation has been reported in another study15. Malnutri-
tion and immunocompromised status are known to account for the
poor prognosis in elderly patients with liver cirrhosis who develop
FG. Hypoalbuminemia also impacts prognosis negatively.
FG is a mixed infection caused by aerobic and anaerobic spe-
cies7,17,18; however, in our study, anaerobic species were not
frequently isolated. This was probably induced by a delay in sample
processing or inadequate collection. E. coliwas the most commonly
isolated pathogen, consistent with the common causative pathogen
reported in other studies15,17e20. K. pneumoniae, Proteus spp.,
Enterococcus spp., Streptococcus spp., anaerobic species,
P. aeruginosa, and S. aureuswere also found. Only Proteus spp. had an
impact on the outcome. Proteus spp. produced lipopolysaccharide
endotoxin and thus might have caused thrombosis of small ves-
sels1,16; this may be the reason for their inﬂuence on the outcome.
Polymicrobial wound infection was also a prognostic factor. Thismight be due to a heavy bacterial burden and synergistic virulence.
Sepsis and bacteremia were also adverse prognostic factors21. Two
other series also illustrated that patientswith bacteremia had a poor
outcome, and 100% mortality was noted in one study9,17.
Whether the number of debridements affects the outcome is still
controversial. Chawla et al22 found that nonsurvivors had more
surgical debridements than survivors. The main reason is that
nonsurvivors have severe conditions and thus require more de-
bridements, whereas survivors have relatively mild conditions and
thus require fewer surgeries. However, in our series and in some
other studies reported by Kuo et al15, and Shyam and Rapsang23,
aggressive debridements and more operations were found to
improve the outcome. There are many possible explanations for this
phenomenon. The most important reason is that nonsurvivors may
be too weak and short lived to receive additional debridements.
Another possibility is that the aggressiveness of a surgeon may in-
ﬂuence patients' outcome. The timing of operations was also
emphasized by some surgeons. Shyam and Rapsang23 indicated that
urgent surgical procedures were the mainstay of therapy for some
patients with hemodynamic stabilization. In addition, Sugihara
et al24 concluded that an early surgical intervention ( 2 hospital
days) for FG decreased the mortality rate signiﬁcantly compared
with a delayed intervention (3e5 hospital days).
Perhaps other surgical procedures in addition to debridement
are necessary. Colostomy for temporary fecal diversion was per-
formed in some patients with large complex wounds to prevent
contamination13,17. Foley catheter placements may be sufﬁcient in
some selected patients; however, suprapubic cystostomy is the best
method for urinary diversion25. If severe epididymo-orchitis de-
velops, as it did in ﬁve patients in our series, orchiectomy should be
performed.
Whether this therapy plays an important role in the manage-
ment of FG is still controversial26. Korhonen et al10 reported that
the lack of hyperbaric oxygen therapy (HBO) was one of the adverse
prognostic factors. Pizzorno et al27 reported no deaths in 11 male
patients treated with HBO. HBO beneﬁts wound healing by
reducing edema and inﬂammation through vasoconstriction28,
enhancing angiogenesis and ﬁbroblast proliferation29, and con-
trolling infection by increasing intracellular transport of antibi-
otics30. The speculated mechanism is that HBO was effective
against infections after the release of free radicals31. However, HBO
should not delay or replace aggressive surgical debridement and
broad-spectrum antibiotic usage.
Major complications in FG can be lethal. In our series, the most
common complications included respiratory failure, acute renal
failure, septic shock, pneumonia, hepatic failure, disseminated
intravascular coagulation, and nosocomial bacteremia. Intensive
care unit stay may indicate an alteration in hemodynamic ho-
meostasis (shock) and thus may have an impact on mortality. Acute
renal failure is usually the beginning of imbalance in the whole
body and also one of the main prognosis factors of mortality19.
Respiratory failure requiring intubation always indicates diffuse
lung injury and thus may lead to a critical condition.
5. Conclusion
FG is truly a surgical emergency in the elderly. Large variability
in disease presentation between elderly patients is a reminder of
the importance of individual systemic overviews to screen for early
signs of infection, and lower the chance of misdiagnosis and
delayed treatment. The mortality rate in elderly patients with
FG was not higher than that in nonelderly patients in our series.
Thus, when facing the subgroup with FG, medical teams can still
save their lives by applying aggressive treatment with longer
hospitalization.
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